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(54) CABLE FOR AUDIO APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a transmission 
characteristic, particularly, in a high temperature area by 
forming an insulating layer by winding insulating paper 
impregnated with varnish in layers round a conductor, and 
forming a protective layer by densely winding natural yarn 
sideways round an insulator. 

SOLUTION: For example, a first layer is formed by 
intertwisting three stands of 0.26mm composed of 8 nine 
high purity copper at almost equal intervals on its periphery 
with a 4 nine copper wire having a diameter of 0.67mm as a 
central wire. The second class enameled wire 120 pieces 
having a diameter of 0.09mm by covering polyurethane with 
enamel are intertwisted together on electric paper, and are 
formed as the outermost layer, and a conductor 1 is formed. 
Next after insulating paper having a thickness 6f 0.035mm 
and a width of 15mm is soaked for several seconds in 
varnish by dissolving pine resin in ethylene alcohol having 
weight of about two times, it is left as it is in a room of the 
normal temperature for 30 days, and is dried. This insulating 
paper is wound in layers round this conductor at a lap rate of 1/3, and an insulating layer is 
obtained. Silk yarn of No.9 is densely wound sideways round the insulating layer, and a protective 
layer pin cord is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A cable for audio equipment which an insulating layer carries out the lap winding of the 
insulating paper which made a varnish impregnate on a conductor in a cable for audio equipment 
which has a code which provides an insulating layer and a protective layer one by one on a 
conductor, and a protective layer carries out the horizontal volume of the natural rubber silk densely 
on an insulator, and is characterized by things. 

[Claim 2]The cable for audio equipment according to claim 1 which said varnish is a turpentine 
varnish which dissolves turpentine in a solvent, and is characterized by making said insulating paper 
fully come to dry said varnish impregnation insulating paper after impregnating said turpentine 
varnish. 

[Claim 3]The cable for audio equipment according to claim 1 or 2, wherein said natural rubber silk 
consists of silk thread or cotton yarn. 

[Claim 4]The cable for audio equipment according to claim 1 to 3, wherein the outermost layer 
comes for said conductor to twist insulated strands and a conductor of these insulated strands 
consists of a conductor with a small cross-section area whose conductivity is higher than an 
internal-layer strand. 

[Claim 5]The cable for audio equipment according to claim 1 to 4 having allocated said two codes 
almost in parallel, having pressed down around it, having carried out the rough volume of the volume 
tape, and binding it. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to cables for audio equipment, such as a speaker cable, 
pin codes, and a digital code. 

It excels in a transmission characteristic over the whole region of voice frequency, and is related 
with the cable for audio equipment suitable for outputting the sound which became tight especially. 

[0002] 

[Description of the Prior ArtjCables for audio equipment, such as a speaker cable, pin codes, and a 
digital code, have delicate influence on the frequency component of the sound outputted from a 
loudspeaker by the difference In a transmission characteristic to voice frequency. That is, these 
cables have work of a filter to an audio signal. 

According to the purpose, various things, such as what puts emphasis on the low-pitched sound 
region characteristic, and a thing which puts emphasis on the upper register characteristic, are 

used. 

However, although the many are related with the construction material and composition of a 
conductor and the thing about an insulator (for example, JP,63-236215,A) is also proposed, all are 
related with a plastic insulator (for example, JP,61-14095,Y). 
[0003] 

[Problem to be solved by the invention]Although It is made for phase contrast and attenuation to 
decrease also to the frequency component of upper register and the cable for audio equipment 
which transmits an audible signal faithfully is proposed by adding various improvement, such as using 
the single crystal-like copper which almost has neither high purity copper nor the grain boundary in 
a conductor, Since an insulating layer consisted of plastics, in addition, there is a problem in the 
tone quality of upper register, there is no tightness in the sound outputted, and there was a problem 
that a sound became muddy. This invention aims at offer of the cable for audio equipment excellent 
in especially the transmission characteristic in upper register not to mention an inside low-pitched 
sound region in view of the above-mentioned actual condition. 
[0004] 

[Means for solving problem]In order to attain the above-mentioned purpose, among this inventions 
invention of Claim 1, In a cable for audio equipment which has a code which provides an insulating 
layer and a protective layer one by one on a conductor, an insulating layer carries out the lap 
winding of the insulating paper which made a varnish impregnate on a conductor, and a protective 
layer carries out the horizontal volume of the natural rubber silk densely on an insulator. If an 
insulating layer is constituted in this way, the Reason is not certain, but compared with a plastic 
insulating layer, a transmission characteristic is improved over a whole tone region from an inside 
low-pitched sound region to upper register. Since a varnish is impregnated even if it uses an 
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insulating paper for an insulating layer, there is no fear of moisture absorption and discoloration of a 
conductor can also be prevented. And since this insulating layer is strong, even if a strand piece of 
a conductor arises by crookedness of a cable, etc., there is no possibility of breaking through an 
insulating layer. Since it is a horizontal volume while it contains air and makes a dielectric constant 
small, since a protective layer carries out the horizontal volume of the natural rubber silk, its 
flexibility is good. In order to prevent getting loose, it is desirable to paste an insulating layer at 
equal intervals mostly using proper adhesives. 

[0005]Invention of Claim 2 consists of a turpentine varnish in which a varnish dissolves turpentine in 
a solvent in the invention according to claim 1, and an insulating paper is made to fully come to dry 
a varnish impregnation insulating paper after impregnating said turpentine varnish. Although toluene, 
xylene, benzene, alcohol, etc. can be used as a solvent, a transmission characteristic top about an 
audible signal has preferred alcohol. 

[0006]In invention of Claim 3, natural rubber silk of a protective layer consists of silk thread or 
cotton yam among composition of the invention according to claim 1 or 2. What carried out the 
horizontal volume of silk thread or the cotton yarn has well preferred air content on a transmission 
characteristic, strong moreover — also twisting — it is easy. Especially silk thread is strong and 
preferred. 

[0007]And in the invention according to claim 1 to 3, the outermost layer of a conductor comes for 
invention of Claim 4 to twist insulated strands, and a conductor of these insulated strands consists 
of a conductor with a small cross-section area whose conductivity is higher than an internal-layer 
strand. Therefore, there are few increases in exchange conductor resistance by a skin effect, and 
they contribute to improvement in a transmission characteristic especially in upper register. 
[0008]It is what was bound and unified by invention of Claim 5 allocating two codes of the invention 
according to claim 1 to 4 almost in parallel, pressing down around it, and carrying out the rough 
volume of the volume tape, and an easy cable of wiring is obtained, without increasing cost. 
[0009] 

[Mode for carrying out the invention] Hereafter, a form of an embodiment of this invention is 
explained with an example of a graphic display. The cross-sectional view and drawing 3 of a 
perspective view and drawing 2 in which the pin codes 10 whose drawing 1 is an example of a cable 
for audio equipment of this invention are shown are the Y-Y section view figures of drawing 2 . As 
for 1 , in drawing 1 t hru/or drawing 3 , an insulating layer and 3 are protective layers a conductor and 
2. 

[0010]The conductor 1 is what twists the 1st layer strand 12 on the center line 11, and twisted the 
outermost layer strand 1 3 densely on it further, and consists of insulated strands with conductivity 
higher [ the outermost layer strand 13 ] than internal-layer strands, such as the center line 11 and 
the 1st layer strand 12, and a smaller cross-section area. For example, a center line shall be 
consisted of the 4 nine's high purity copper, the 1st layer shall be consisted of the 8 nine's high 
purity copper, and two or more strands whose cross-section area is smaller than a center line 
should be twisted. And it is considered as enamel covered wire which consists the outermost layer 
strand 13 of a component whose conductivity is still larger than a center line and the 1st layer 
strand, for example, silver, and has a conductor still smaller than a strand whose cross-section area 
is the 1 st layer. If it does in this way, a skin effect will become smaller, moreover, since conductivity 
of a conductor of the outermost layer is still smaller than high purity copper of an internal layer, an 
AC resistance value over current gathering in the surface becomes small, and a transmission 
characteristic in upper register becomes good especially as a whole. And since a center line is thick 
and the 1st layer is subsequently also thicker than the outermost layer, tone quality of an inside 
low-pitched sound region is also good. 

[0011]On a conductor, a lap winding is carried out and the insulating layer 2 forms an insulating 
paper which made a varnish impregnate, as shown in drawing 1 . If an insulating layer is carried out in 
this way, a transmission characteristic in upper register will be improved, an omission and a tone of 
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a sound become good and a sound which was full of presence which is firm as a whole is 
reproduced. 

[001 2] Although the kind of insulating paper, paper width, thickness of paper, a lap rate, etc. can be 
selected suitably. As a kind of paper, there are the insulating paper for a power cable and 
telecommunication cables which uses kraft pulp as a raw material, a low-tension capacitor paper 
which uses kraft pulp as a raw material, coil insulation paper, an insulating paper which mixed a 
paper bush, hemp of Manila, etc. in kraft pulp further, an insulating paper of only a paper bush and 
hemp of Manila, etc. However, neither what mixed the plastic fiber, nor the insulating paper which 
laminated the plastic film suits. Digestion of the needle-leaf tree is carried out to kraft pulp with the 
mixed liquor of sodium hydroxide and a sodium sulfide here. Paper width is suitably selected 
according to a conductor diameter, the thickness of paper has 10-150-micrometer preferred **, 
and, as for a lap rate, it is preferred to usually be referred to as 1 /2 thru/ or 1/3. 
[DDI 3]What dissolved turpentine with the solvent as a varnish is preferred. Rosin is used as a 
natural resin having contained turpentine. The thing of rosin of the 1st class or the 2nd class 
defined by JIS K 5902 is preferred. As a solvent, alcohol is preferred in respect of the transmission 
characteristic over an audible signal. Although the insulating paper which forms an insulating layer is 
made to impregnate a varnish, impregnation time is fully impregnated in about several seconds. 
Desiccation of a varnish may be automatically neglected at ordinary temperature, and may perform 
heating etc., and may promote desiccation. 

[001 4]A protective layer carries out the horizontal volume of the natural rubber silk densely on an 
insulator. As natural rubber silk, silk thread or cotton yarn is preferred, what carried out the 
horizontal volume of silk thread or the cotton yarn has good air content, and it is strong ~ also 
twisting — it is easy and silk thread is [ that it is especially hard to absorb moisture ] preferred at a 
point of being strong. 

[0015]When drawing 4 connects the pin codes 10 of above-mentioned this invention to audio 
equipment, in order to make it easy to wire, it is a perspective view of the cable 30 for audio 
equipment which unified two. In drawing 4 , 10 binds and unifies a simple substance of the pin codes 
10, and 20 by pressing down around the two pin codes 10 and 10 allocated almost in parallel, and 
carrying out the rough volume of the volume tape 20. As for the presser-foot volume tape 20, what 
consists of natural fibers, such as cotton, hemp, and silk, is preferred. Although what is depended on 
synthetic fibers, such as rayon, Tetron, acetate, and nylon, can be used, neither a belt nor a cone 
thing is preferred in static electricity. What a binder does not check circulation of air if possible, and 
does not make impedance between lines uneven may be good, and what gave a ****** braid in 
addition to a rough volume of a tape, for example may be sufficient as it. 
[0016] 

[Working example]Make 0.67 mm in diameter the 4 nine's copper wire into a center line, twist mostly 
three 0.26-mm strands which become the surroundings of It from the 8 nine's high purity copper at 
equal intervals, and the 1st [ in all ] layer is formed. Furthermore, on the silver wire, 120 two-sort 
enameled wire with a diameter of 0.09 mm which carried out enamel covering of the polyurethane 
was twisted, it was considered as the outermost layer, and the conductor 1 was formed. Next, after 
turpentine was immersed in the varnish which dissolved in ethyl alcohol of twice [ about ] as many 
weight as this for several seconds, the interior of a room of ordinary temperature was made to 
neglect and dry an insulating paper 0.035 mm in thickness, and 15 mm in width for 30 days. The lap 
winding of this insulating paper was carried out by the lap rate of 1/3 on the aforementioned 
conductor, and the insulating layer was formed. And the horizontal volume of the silk thread of No. 9 
was densely carried out on said insulating layer, and pin codes were obtained. One pair of thing 
which attached the general-purpose plug to above-mentioned pin-codes 100cm both ends was 
pressed down, and the pin cable which carried out the rough volume of the volume tape, and bound 
it was used for connecting a preamplifier and power amplification. 

[001 7]A center line and the Ist-layer composition presuppose that it is the same as that of the 
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above-mentioned pin codes as a speai^er cable, What twisted 600 two-sort enameled wire with a 
diameter of 0.04 mm which carried out enamel covering of the polyurethane for the outermost layer 
on the silver wire, and formed it is used as a conductor, After being immersed in the varnish which 
dissolved an insulating paper 0.03 mm in thickness, and 15 mm in width on it, and dissolved 
turpentine In ethyl alcohol of twice [ about ] as many weight as this for several seconds, the lap 
winding of the insulating paper neglected for 30 days was carried out to ordinary temperature by the 
lap rate of 1/2, and the insulating layer was formed. The horizontal volume of the cotton yarn of No. 
9 was carried out densely on said insulating layer on it, the loudspeaker code was obtained, this one 
pair was pressed down, it bound on the volume tape, and the speaker cable was obtained. The 
loudspeaker was connected with power amplification using the above-mentioned speaker cable 
200cm. 

[0018]As a pin cable and a speaker cable, conductor composition was equal to the above-mentioned 
embodiment respectively, and what covered polyethylene of 0.8-mm thickness as an insulator was 
produced. The case where the pin cable and speaker cable of the case where a comparative 
example is used, and the above-mentioned embodiment are used is compared. When it tried listening 
the tape for an audition, it compared with the comparative example, the direction of the embodiment 
was faithfully played over the whole tone region, and it excelled especially in the tone quality of 
upper register, and has checked that the playback which was full of presence was made. 
[0019] 

[Effect of the Invention]As explained above, among this inventions, by an insulating layer's carrying 
out the lap winding of the insulating paper which made the varnish impregnate on a conductor, and 
forming it, especially the transmission characteristic in upper register is improved, the omission and 
tone of a sound become good, and, according to invention of Claim 1, the sound which was full of 
the presence which is firm as a whole is reproduced. Although the insulating paper Is used, since the 
varnish is impregnated, it is strong, and there are few possibilities of absorbing moisture and 
discoloration of a conductor can also prevent them. Since it is a horizontal volume while it contains 
air and makes a dielectric constant small, since a protective layer carries out the horizontal volume 
of the natural rubber silk, its flexibility is good. 

[0020]According to invention of Claim 2, since the varnish of the invention according to claim 1 is a 
turpentine varnish, especially a dielectric constant becomes small and a transmission characteristic 

becomes good. 

[0021]In invention of Claim 3, natural rubber silk consists of silk thread or cotton yarn in Claim 1 or 

invention of 2. 

Since what carried out the horizontal volume of silk thread or the cotton yarn has good air content, 
it is desirable on a transmission characteristic. 

strong moreover — also twisting — it is easy. Especially silk thread is preferred. 
[0022]And in invention of Claim 4, the outermost layer of a conductor consists of insulated strands 
in the invention according to claim 1 to 3, Since the conductor of these insulated strands consists 
of a conductor with a small cross-section area whose conductivity is higher than an internal-layer 
strand, there are few increases in the exchange conductor resistance by a skin effect, and the 
transmission characteristic in upper register becomes still better. 

[0023]In invention of Claim 5, in the invention according to claim 1 to 4, two codes are allocated 
almost in parallel, and it is bound and unified only by pressing down around it and carrying out the 
rough volume of the volume tape. 

Therefore, wiring can be made easy, without increasing cost. 



[Translation done.] 
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